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Abstract 
Molecular dyads composed of electron donor to a covalently linked acceptor 
componet have been widely studied as mimics of the natural photosynthetic recation 
centers and as photochemical molecular devices. Fullerenes have been found to make 
ideal acceptors in model photosynthetic system, due to their unique three-dimensional 
structure, the remarkably small reorganization energy, photophysical, electrochemical, 
and chemical properties. As a kind of special macrocyclic compound, porphyrins are 
frequently used as donors in artificial photosynthetic systems, owing to porphyrins 
absorb light much more effectively and wider in UV-Vis region.  
Fulleropyrrolidine derivative were synthesized by 1,3 dipolar cycloadditon 
reaction and through EDC-mediated coupling of it to porphyrin synthon. All new 
compounds were characterized respectively by IR、MS、UV-Vis and elemental 
analysis. 
The photochemical property of free base porphyrin-fullerene and zinc 
porphyrin-fullerene dyads were investigated by steady-state fluorescence spectra. The 
results showed that the porphyrin emission bands were quenched. And such 
quenching for the ortho-substitued derivatives is stronger than the para-substituted 
ones; Red shifts in the fluorescence spectra were observed in modified different 
electronic effects porphyrin-fullerene dyads. 
The photovoltaic effect of heterojunction in the photoelectrochemical cell was 
measured. Influences of various redox couples on the photovoltaic effect were studied. 
The results showed that: (1) n + n heterojunction electrode formed by 
porphyrin-fullerene/GaAs was super, especially in the O2/H2O and I2/I3- redox couples. 
(2) The photovoltaic effect of porphyrin-fullerene/GaAs electrode at 1~2 μm for 
thinckness of porphyrin-fullerene film was the best one. The greatest value of 
photovoltaic potential was 295 mV in the O2/H2O redox couple. (3) In addition to the 
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metal ions. (4) The photovoltaic effect for the ortho-substitued derivatives is stronger 
than the para-substituted ones. 
In conclusion,we synthesized,characterized the porphyrin-fulerene complexes 
and studied the photochemical property, photovoltaic effect which can provide much 
convenience for further research of the analogs. 
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第一章  绪  论 
  










1.1.1 C60 的结构和性质 
C60分子结构是由 12 个五元环和 20 个六元环构成的足球状全碳三十二面
体(又称截角二十面体)，是一种中空笼状结构，见图 1.1，它的分子直径约 0.71 
nm[3]，内腔直径约 0.3 nm，可容纳各种原子和小的分子基团。C60中包括了两种
类型的C-C键，即连接两个六员环的键称为[6,6]键(键长为0.138 nm)，连接六员环
和五员环的键称为[6,5]键(键长为 0. 145 nm)[4]，亦即 [6,6] 键具有较多的双键性
质。理论和实验均证明，富勒烯有闭壳层的电子结构，π电子云分布在富勒烯的
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1.2.3 富勒烯通过 η2形式与金属形成配合物 
自 1991 年 Fagan P. J. 等[28]首次报道了[Pt(η2-C60)(PPh3)2]·C4H8O 这一富勒烯
有机金属配合物并测定了其晶体结构以来，已有大量的 η2 型富勒烯过渡金属配
合物被合成出来。是目前富勒烯金属配合物中为数最多的种类，过渡金属的     
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